Purification, structure and properties of the respiratory nitrate reductase of Klebsiella aerogenes.
1. The respiratory nitrate reductase of Klebsiella aerogenes was solubilized from the bacterial membranes by deoxycholate and purified further by means of gel chromatography in the presence of deoxycholate, and anion-exchange chromatography. 2. Dependent on the isolation procedure two different homogeneous forms of the enzyme, having different subunit compositions, can be obtained. These forms are designated nitrate reductase I and nitrate reductase II. Both enzyme preparations are isolated as tetramers having sedimentation constants (s20,w) of 22.1 S and 21.7 S for nitrate reductase I and II, respectively. The nitrate reductase I tetramer has a molecular weight of about 106. 3. In the presence of deoxycholate both enzyme preparations dissociate reversibly into their respective monomeric forms. The monomeric form of nitrate reductase I has a molecular weight of about 260 000 and a sedimentation constant of 9.8 S. For nitrate reductase II these values are 180 000 and 8.5 S, respectively. 4. Nitrate reductase I consists of three different subunits, having molecular weights of 117 000; 57 000 and 52 000, which are present in a 1:1:2 molar ratio, respectively. Nitrate reductase II contains only the subunits with a molecular weight of 117 000 and 57 000 in a equimolar ratio. 5. Treatment at pH 9.5 in the presence of deoxycholate and 0.05 M NaCl or ageing removes the 52 000 Mr subunit from nitrate reductase I. This smallest subunit, in contrast to the other subunits, is a basic protein. 6. The 52 000 Mr subunit has no catalytic function in the intramolecular electron transfer from reduced benzylviologen to nitrate. However, it appears to have a structural function since nitrate reductase II, which lacks this subunit, is much more labile than nitrate reductase I. Inactivation of nitrate reductase II can be prevented by the presence of deoxycholate. 7. The spectrum of the enzyme resembles that of iron-sulfur proteins. No cytochromes or contaminating enzyme activities are present in the purified enzyme. Only reduced benzylviologen was found to be capable of acting as an electron donor. 8. p-Chlormercuribenzoate enhances the enzymatic activity at concentrations of 0.1 mM and lower. At higher p-chlormercuribenzoate concentrations the enzymatic activity is inhibited non-competitively with either nitrate or benzylviologen as a substrate. The inhibition is not counteracted by cysteine.